Introduction
The unpredictability of the conditions in which organisations operate -resulting from the dynamics and complexity of the environment -is the central issue of strategic management. Uncertainty about the future of enterprises, industries and sectors forces managers to look for new instruments and methods, on the one hand, to determine future states and, on the other hand, to create that future. In the case of a variable and unpredictable environment, a manager can choose one of three paths: (I) adopting a passive attitude -thus losing market position, (2) using past practices, often not adapted to current conditions, (3) shaping their future in a systematic, structured way, while taking advantage of upcoming op2ortunities in the environment [I] . ff one chooses the third path, the application of foresight as a valuable instrument of the ' creation' of the future should be considered. The primary objective of foresight is to anticipate and shape the future strategies of organisations, regions or branches. It strengthens the unit's ability to anticipate emerging opportunities and threats in the environment, to identify dependence paths (networks), and key success factors (drivers).
The experience gained from the utilisation of foresight studies accumulated up to date indicates a huge potential for its further application. Foresight has been used successfully in the process of building coherent and functional images of the future at national and regional levels as well as those of industries and individual orga-. nisations. The scope of foresight research includes not only the future of technology and scientific research but also the future of various other dimensions of the socioeconomic reality. Transport systems and technological solutions used in the sector have been subjects of interest for numerous foresight studies.
The aim of thi s chapter is to present good practices and potential benefits of using foresight studies in the process of creating the future of the broadly understood transport sector. To begin with, the authors define the concept of foresight and the characteristics of foresight studies. Next, they point to potential areas of *Biaiystok University of Technology, Faculty of Management, Poland
• Anticipating: coming down to predicting social, economic and technological needs, and predicting and designing the directions of their development.
• Jnclusivity: being the participation of a wide range of diverse participants (i.e. the stakeholders) in the process of formulating a socially agreed vision of the future.
•
Social networking: focusing on the formation of relationships between stakeholders of the research aimed at supporting the process of collecting and processing of the information coming from the environment.
Strategic vision: being the desired future, based on the rational prerequisites of the present.
• Activities: consisting in mobilisation to particular steps towards the desired future.
Table 1 7.1 The diversity of the definitions of 'foresight ' -selected explanations of the term
Foresight is ... the process by which the forces shaping the future can be understood, relevant to policy, planning and decision-making. Both qualitative and quantitative methods are involved in this process in order to monitor the signals on emerging trends that are the implications for the policy. ln the face of the passage of time and changes in conditions implementation of this policy becomes, therefore, more appropriate, flexible and more reliable. Foresight is not planning, but only its element [2] the process, which aims to predict the long-term future of science, technology, economy and society by identifying strategic areas of science and technology to ensure the maximum economic and social benefits [3] a systematic manner of assessing of the development of science and technology, which can have a big impact on the competitiveness of enterprises, creating wealth in the economic sense, and the quality of life [3] the ability to create and maintain the high quality of coherent vision, and to use it in a manner, which is to provide measurable benefits to organisations by detecting adverse environmental conditions, support of the development of the organisation's policy, and formation of strategy in order to examine new markets, products and services [2] a deliberately structured process that combines the expectations of different actors towards technologies in order to formulate the strategy of future, which takes into account the broader economic and social development [4] a systematic, participatory process of building a medium-and long-term vision, aimed at today's decisions and mobilisation of joint actions [5] active predicting of the future, and therefore not only identifying the possible future events, but also planning appropriate actions that will allow for making best use of what is going to happen and at the same time minimising the potential risks [6] intense, recurring periods of open reflection, creation of networks, consultation and discussion, leading to a common development of the vision of the future and a sense of partnership built around this vision, in order to use long-term opportunities created by the development of science, technology and innovation. It is discovering a common space of open thinking about the future and incubation of strategic approach [7] Foresight is often wrongly identified with forecasting. However, the aim of foresight is not prediction, but 'the determination of certain (desirable) visions of development and shaping the future in the social process' [9] . A forecast is only a single image of reality, the point in the area of uncertainty, and therefore can safely be applied to phenomena that are less sensitive to disturbing events [ 1 0] . On the other hand, foresight, through the use of scenarios, allows the study of the behaviour and interaction oftrends in a large area of uncertainty. It allows a broader look at the phenomenon and its consideration from a greater distance (usually 5-30 years) than forecasts. In contrast to the forecast, it takes into account the discontinuity of events through the identification of unprecedented events, the so-called wild cards and weak signals [11] . This way it is possible to study the future more comprehensively. Foresight is not a substitute for forecasting or strategic planning [12] . Each of these plays a separate role and often complements the others.
In order to examine the frequency of the use of foresight a database of scientific publications, Web of Science was analysed. The choice of the database was dictated by its availability. Basing on the search of databases using keywords such as foresight, in the last ten years, 1,956 articles were identified (Figure 17 .2) .
The growing interest in foresight studies is also confirmed by the number of uses of the term 'foresight' in bibliographic databases of scientific journals (Figure 17.3) .
After a thorough analysis of the literature, it can be concluded that foresight is a combination of intuition, research methods, anticipative analysis and examination of the development of trends. It should be an ongoing process and is usually carried out in the form of research projects [13] . The aim of implementation of the foresight approach is, among other things:
• Determining the direction of scientific policy -drafting policy guidelines and determining the plan for the use of funds for research and development. • Determining the priorities aiming at the identification and selection of the most promising options from the entire spectrum of possibilities -provision of rational prerequisites determining the allocation of funds for research, identification of needs for scientific apparatus, or the assessment of future requirements for qualified scientific personnel. • Anticipating trends in science and technology -providing information on the opportunities and risks of future scientific research, and identification of unprecedented events, that is, events of which the probability of occurrence is negligible, while their impact would be very high. It should be emphasised that foresight research should be carried out in compliance with the triangulation principle: theoretical , of methods, researchers and data sources [13] . Theoretical triangulation is the use of different theories for interpretation of the phenomenon. Methodological triangulation involves using multiple test methods to evaluate the same phenomenon [14) . The triangulation of researchers is based on the use of multiple stakeholders, representing various scientific communities, for the interpretation of the same phenomenon.
Data triangulation is based on the use of data from various sources for the analysed phenomenon [ 15] .
Foresight is a future-oriented study, aimed in particular at informing, among others, policy makers and other opinion-forming environments about the desired direction of long-term growth and change, thus facilitating the formulation of innovation policies and strategies [16] . The foresight projects' results help those involved in agreeing upon scenarios of future development and harmonising the activities of social partners (government, local government, academia and business, small and large companies, sectors of the economy), and provide assistance in establishing the criteria for funding science and technology [ 17] .
Owing to the lack of a commonly accepted equivalent of the word ' foresight' in Polish and in many other languages, the English term is used in the literature. The most accurate possible meaning of the term 'foresight' may be its translation as 'active building of an image of the future'.
Types of foresight initiatives
Taking into account the primary objective of the foresight studies, which is to create the future in a systemic and participatory manner, the scope of their applications, and thus the typology of research, are very extensive. Despite the fact that in the world the vast majority offoresight projects were and still are initiated and financed by the state [18] , foresight is being used increasingly both at organisational and at governmental level. A classification of foresight studies can be made taking into account the institutional, territorial and conceptual dimensions of foresight. The institutional perspective reflects the type of entities interested in developing and implementing the foresight research results (companies, local authorities). The territorial perspective reflects the spatial object (country, region), which is ofinterestto the foresight research. The conceptual dimension of foresight studies relates to the subject of the research, that is the search for answers to questions about future states of a reality (technology, development of the industry, the transport system, the development of the health system, education, etc.). Table 17 .2 presents examples of foresight projects, taking into account their typology.
Many of the identified foresight projects concern the transport sector. The foresight research categories most commonly used in the literature and practice include regional foresight, corporate foresight (strategic or organisational), technological foresight and regional economic foresight (business information foresight).
In 'A Practical Guide to Regional Foresight' , developed by FOREN, regional foresight is defined as the implementation of anticipation, participation, network structure, vision and actions on a limited territorial scale, where proximity is a determining factor [ 19] . Regional Foresight is a specific process of creating a vision and undertaking action within a limited territory characterised by a specific concentration of growth factors [20] . The main objectives of foresight activities carried out at the regional level are analysed in two areas: facilitating the implementation of the policy of development and the mobilisation of regional stakeholders [13] .
Corporate foresight is a systematic, participatory process taking place in an enterprise, which aims to support strategic decisions through anticipation, analysis, and interpretation oflong-term directions of social, economic and technological development, as well as actively shape alternative visions and ideas about the future [21] .
Branch (Sectoral) foresight is a nationwide initiative (less often regional), analysing and anticipating possible future scenarios and the development of technology in a given sector of the economy, sponsored by the state, and sometimes by research institutions, industry associations and individual companies. An example of industry foresight could be foresight in just the transport sector. The main reason for companies to employ foresight is the fact that managers must be prepared for changes and make decisions quickly to maintain a competitive advantage (Figure 17 .
5).
Technology foresight is a systematic means of assessing those aspects of scientific and technological development which could have a strong impact on industrial competitiveness, wealth creation and quality of life [23] . Technology foresight involves long-term views of technology-related developments, aimed at informing ongoing decision-making, and using a wide range of formal techniques, an interdisciplinary approach, the involvement of wise pools of experts but also stakeholders, and creating networks that promote a shared view of the developments discussed, along with joint commitment to the approaches or actions emerging from these exercises [24] .
Business information foresight is aimed at setting strategic directions and defining areas of economic development, affecting the development of the region . The concept was introduced by J. Nazarko, who pointed out that business information fore sight can be identified by determining its informational function as relating mainly to economic information. The determinant of the regional nature of foresight in this case is the spatial dimension referring to the processes occurring or having an impact on the development of a regional system [13] .
Regardless of the application field, the foresight research tool is associated with the system of innovation, both at regional and at organisational level. In this context, the objectives of foresight studies mainly concern:
• Future research, in terms of determination of the RDl policy priorities (research-development-innovation policy).
• Reorientation of the innovation strategy.
• Indicating the technological capabilities necessary to implement the innovation strategy which is a source of competitive advantage.
• Stakeholder involvement in the creation of the policy of innovation and the implementation of innovation strategies.
• Building a network of connections within the innovation system (the triad: science-business-government).
The chapter presents the extent to which foresight studies were used in the process of creating the broadly understood transport industry. Authors have indicated good practices in this area, and the main results of the foresight research.
Examples and good practice of foresight application in the transport sector
Issues of mobility, transport and logistics constitute an attractive research area for various kinds offorward-looking activities. The future of moving people and goods from one place to another may be seen as a variable that is heavily dependent on a wide array of heterogeneous factors. This provides a space for an interdisciplinary future-oriented reflection where various economic, social, technological, environmental , political, legal etc. trends and phenomena are taken into consideration. At the same time, the future of mobility and transport is a variable that strongly influences the development trajectories of human civilisation as a whole. It is not surprising, therefore, that companies, governments and other organisations have been conducting foresight studies in the field of broadly understood mobility. The aims and scope of foresight initiatives depend mainly on the actors performing (sponsoring) such studies. This general observation also applies to futureoriented studies in the field of transport, logistics and mobility. Companies that maintain any sort of a foresight activity (from simple systems based on indicators and extrapolations, through causality analysis and weak signals identification, to integrated foresight systems that convert future insights into strategic actions at the managerial level) see it as a means of achieving competitive advantage and increasing shareholder value in the long term. Public entities (government agencies, EU bodies), in turn, usually see foresight as an effective policy intelligence tool helping to design regulations, incentives and procurement programmes that will push the mobility sector in the direction of a desirable future. In this context, Figure 17 .6 complements the foresight typology presented in Table 17 .2 (specifically, foresight's institutional dimension). 
4.1 Corporate foresight in mobility, transport and logistics
It is quite understandable that companies do not eagerly disclose all their foresight work, as this may deprive them of the advantage in the highly competitive and fastchanging environment. Thus it is not possible to provide a precise answer to the question about the scope and intensity of foresight application by the companies operating in the mobility, transport, and logistics sectors. General studies of corporate foresight show, however, that the transport industry, transport servic es and logistics companies are among the leaders in terms of corporate foresight use. A benchmarking report on strategic foresight in multinational corporations includes such companies in the two top categories: 'Engineering' and 'Services ' (Figure 17.7) . Other studies also feature enterprises related to the notion of mobility [25] [26] [27] [28] .
Some enterprises, however, share the information about their internal foresight processes, presumably in order to build the image of a modern and innovative company and to benefit from the insights and reviews of their work by external specialists. Volkswagen may be seen as a company speaking openly about their foresight methodology (not so much about the results, however). The company's underlying foresight concept is the reconciliation of the two somewhat opposing (but not mutually exclusive) notions: strategy (implying focus and clear Olientation) and innovation (implying openness and diffusion). The process was divided into four stages, presented in Figure 17 .8.
In the course of the foresight project implementation some good practices and recommendations were developed. They are presented in Table 17 Another notable example of foresight application in corporate activity is the work of the Daimler Chrysler's Society and Technology Research Group (STRG), which since 1979 has been systematically reflecting on the conceivable long-term trends influencing the automotive market. This makes Daimler one of the earliest founders of a company-based futures research group with a portfolio of more than 300 foresight projects [31] . The STRG underlying philosophy reflects the core foresight approach to the notion of the future, namely that that it is not possible to reliably predict the longterm future. However, it is possible (and necessary) to prepare for an uncertain future by considering possible alternative developments and analysing the forces influencing them. In this light, the STGR quest is to find answers to the question: 'What business environment trends shape future markets and contexts for the automotive industry and the mobility business, and what key questions do these pose for Daimler?' [32] . To accomplish this mission STRG performs five types of activity, presented in Figure 17 .9.
The types of activity presented above translate into specific research fields. Examples of such research fields are laid out in Table 17 .4.
Similarly to Volkswagen, Daimler's vast experience in corporate foresight has resulted in some lessons learned (collected by F. Ruff) applicable to foresight activities in the mobility sector and beyond (Table 17 .5).
These recommendations help face the classic challenge in automobile industry (and, for a matter of fact, not only in that industry), the fact that the companies are forced to take decisions today that will have consequences for the next few decades, owing to the vehicles ' life cycles (from design studios to obsolescence) [31) .
4. 2 Sectoral foresight in mobility, transport and logistics
Unlike the corporate sector, where most foresight knowledge is concealed from the general public, government agencies and EU bodies provide a considerable amount 
Premise
Success or failure of the products and strategies of an automotive company depend on their long-term fit with the societal business environments.
The increasing complexity of markets is driven by changes in target groups and customer needs.
Corporate value creation and business models are subject to continuous change, which is strongly driven by changes in the external business environment of companies.
Examples of research questions
• Which societal factors will drive the mobility patterns of the future? • Which relevance and which forms will the mobility of persons and goods have in the future? 
Heading Principle Recommendations
Corporate foresight
• Distinguishable impact on corporate decisions has embedded in and to be evident and appreciated by top management.
..., of information on foresight projects they have conducted and sponsored. As shown in Table 17 .6, specialised sectoral foresight research focused on mobility, transport and logistics has been conducted for at least a decade (this applies to the specific understanding of foresight presented at the beginning of this chapter; one may be certain that a general future-oriented reflection on mobility and transport -not necessarily called explicitly foresight -has a much longer history). An interesting recent example of a study exploring the future of logistics is 'Delivering Tomorrow Logistics 2050 -A Scenario Study'. It was conducted by a specialised German consulting company and commissioned by Deutsche Post AG. Five alternative scenarios of the global logistics environment were developed as a result of the project. They are presented in a synthetic form in Table 17 .7.
Satisfying the more inquisitive reader, the applied scenario building methodology was diligently described in the report. [t was based on the environmental scanning and key factor analysis. The factors influencing the studied subject (i.e. logistics in 2050) were identified, systematised and classified. Eventually, 27 factors (out of 60) were distilled. They were further evaluated by the experts from the point of view of their impact and uncertainty. As a result, 14 key factors that formed the backbones of the five scenarios were determined. Next, the factors were set in a morphological box to project different possible states of each factor in order to create qualitatively different scenario narratives. Additionally, this allowed the validation and enrichment of the scenarios as carried out. Finally, the crucial stage of identifying the implications for the logistics industry was conducted.
Benefits from using foresight approach
The use of foresight studies in the long term may be the source of many benefits for the transport organisation. The experience of the authors concerning the implementation of foresight studies allows the identification of four basic groups of benefits, which include:
• early warning system • foresight as a tool of innovation creation • creation ofthe current and future image of the organisation • engagement and participation tool (Figure 17 .10) Foresight as an early warning system allows organisations to:
• prepare for unexpected changes in the environment, both positive and negative • prepare for the use of future market opportunities • track changes in the society: consumers and competitors • overcome current problems by proposing unconventional organisational, economic, business, and technological solutions in the long term, developed as a result of social consensus • minimise the negative effects of the variability and unpredictability of the environment Foresight as a tool for creating innovation allows organisations to:
• redefine and create the future-portfolio of a company • identify future niches • identify the changing needs of consumers • interact with key players in the business and business-related processes, such as customers, suppliers, legislators -creating new technologies, products and services • provide strategic information to decision-makers by identifying the prioritised directions for the development of technologies, products and services • concentrate the funds on key future areas Foresight as an instrument creating the current and future image of the organisation allows:
• internal and external stakeholders to identify with the organisation • explore the unique features of the organisations distinguishing it from others Foresight also means involvement and participation, expressed through:
• the participation of all stakeholders in the process of building a shared vision of the future • stakeholder involvement in the creation of the future • a sense of responsibility for the present and the future of the organisation
Summary
The rapid development of technology and increasing consumer demand, with the simultaneous pressure to adapt operations to the principles of sustainable development, present new challenges for transportation systems. Questions about the future are still valid: traveller information, traffic management, vehicles, public transport, emergency, electronic payment and safety issues.
The answers to questions about the future of transport systems can be sought on international, national, regional and local levels. Foresight is the tool enabling the creation of the desired vision of the future with the intrinsic involvement of all stakeholders. So far, the practical application of the foresight studies in the transport sector has confirmed its applicability and effectiveness.
The results of foresight projects can contribute to the strengthening of research and development, as well as to the growth of the innovation and competitiveness of the entire transport sector. The participatory nature of foresight research allows for mutual co-operation and the diffusion of knowledge in the process of solving problems and shaping the future. This type of co-operation attracts the interest of entrepreneurs, representatives of science, and the wider public. Foresight studies may also attract the interest of the representatives of international organisations (e.g. International Road Transport Union, International Union of Railways, SMDG), ministries at the national level responsible for the development of transport, transport associations (e.g. Freight Transport Association, International Air Transport Association), companies in the transport sector, academic institutions dealing with the issues related to the development of transportation systems (e.g. Transport Research & Innovation Portal -TRIP).
The methodology of foresight research, based on the use of both quantitative and qualitative methods, fosters social consensus while ensuring the implementation of the most innovative solutions consistent with the principles of sustainable development. 
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